Ergosterol peroxide suppresses influenza A virus-induced pro-inflammatory response and apoptosis by blocking RIG-I signaling.
Ergosterol peroxide has been shown to exhibit anti-tumor, antioxidant and anti-bacterial properties. However, the effects of ergosterol peroxide isolated from the herbal Baphicacanthus cusia root on influenza virus infection remain poorly understood. In the present study, ergosterol peroxide (compound 22) was obtained from the B. cusia root and subjected to investigation regarding its immunoregulatory effect on influenza A virus (IAV)-induced inflammation in A549 human alveolar epithelial cells. The structure of compound 22 isolated from B. cusia root. was elucidated by NMR analyses. Structure determination showed that the chemical structure of compound 22 closely resembles that of ergosterol peroxide. We observed that ergosterol peroxide treatment significantly suppressed IAV-induced upregulation of RIG-I expression. Additionally, ergosterol peroxide inhibited the activation of RIG-I downstream signaling pathways, including p38 MAP kinase and NF-κB, which ultimately resulted in the reduced production of an array of pro-inflammatory mediators and interferons (IFN-β and IFN-λ1). Interestingly, inhibitory effects of ergosterol peroxide on the expression of IFNs did not affect the expression of antiviral effectors or enhance viral replication. On the other hand, ergosterol peroxide effectively abolished the amplified production of pro-inflammatory mediators in cells pretreated with IFN-β (500 ng/ml) prior to IAV infection. Moreover, Annexin V and Hoechst 33258 staining revealed that increased apoptosis of IAV-infected cells was reversed by the presence of ergosterol peroxide. Our findings suggest that ergosterol peroxide from the B. cusia root suppressed IAV-associated inflammation and apoptosis via blocking RIG-I signaling, which may serve as a supplementary approach to the treatment of influenza.